Absolute intensity of radiation emitted by uranium plasmas by Lee, J. H. et al.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 
 
 
 
 
 
 
 
Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19750016405 2020-03-22T21:16:08+00:00Z
i
I
3
I 'i
NASA TM X- 71942NASA TECHNICAL
MEMORANDUM
N
h
1
1—^
	 ABSOLUTE INTENSITY OF RADIATION EMITTED
Q
	 BY URANIUM PLASMAS
NQ
Z	 N. W. Jalufka and M. D. Williams,
Langley Research Center,
J. H. Lee, Vanderbilt University,
and
D. R. McFarland,
Langley Research Center
April 1975
	 a	 L
(NASA —TM—X-71942) ABSOLUTE INTENSITY OF	 N75-24477
RADIATION EMITTED BY URANIUM PLASMAS (NASA)
8 p HC $3,25	 CSCL 20I	
Unclas
G3/75 21800
This Informal documentation medium is used to provide accelerated or
special release of technical information to selected users. The contents
may not meet NASA formal editing and publication standards, may be re-
vised, or may be Incorporated In another publication.
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LANGLEY RESEARCH CENTER, HAMPTON, VIRGINIA 23665
If
t
t	 i
ia	 7
I	 1
^	 F
r
P
xy}C
it
) 4r.,	
^j
r.sj
r4
II
I
1 
r,)
jl
4. ^I
P
'u
a
II	
II	
S
1(	 1
r
ys
,	 d
r
	
^^	 3
'	 i`
i
	
^^	 L
i
2151
'Available from
I STIF/NASA Scientific and Technical Information Facility, P .O. Box 33, College Park, MD 20740	
4	 {
V
	
a	
;f
1. Report No.
	 ^	 2. Oovemment Aa:eulon No. 	 3. Recipient's Gulag No.
NASA 7T1 X-71 942 	
^0
4. Title and Subtitle
..
	6, Report Date
ABSOLUTE INTENSITY OF RADIATIONRADIATII TION 
EMITTED 
BY
	
Aril ,1
URANIUM PLASMAS	 9. Perlorming Orpsnlzatlon Coca
7. Author(s)
	
8. Performingg Organization Report No,
N. W. Jalufka, M. D. Williams,, J. ll. Lee,
and D. R. McFarland
10, Work unit No.
9. Performing Organization Name and Address
NASA Langley Research Center 	 11. Chntrect or Grant No.
Hampton, VA 23655
13. Type of Report and Period Covered
12. 5pS onsoringy Agency Name and Address 	 Technical Memorandum
National Aeronautics and Space Administration
	
r_
s^^$ormg Agency Code
Washingto::, DC 20546
15. Supplemenury Notes
Interim technical information release, subject to possible revision and/or
later formal publication.
16. Abctraq
The absolute intensity of radiation emitted by fissioning and nonfissioning
uranium plasmas in the spectral range from 350 nm to 1000 nm has been measured.
The plasma saes produced in a plasma-focus apparatus and the plasma properties
are similar to those anticipated for plasma-core nuclear reactors. The results
are expected to contribute to the establishment of design criteria for the
development of plasma-core reactors.
17. Key Words (Supgestad by Author(sll (STAR category underlined)	 18. Dlsvibution SLtemont
Uranium
Plasma	 Unclassified -.Unlimited.
Plasma Focus
Radiation
19. Security gank. (of this ra;^wtl
	
20. Security Cfpdf. (of this pope) 	 21. No, of Popes	 22, Price'
Unclassified
The National Technical Information Service, Springfield, Virginia 2
Unclassified 6 $3.00
_....
	 e	 _
ABSOLUTE INTENSITY OF RADIATION EMITTED BY JRANIUM PLASMAS
By N. W. Jalufka and M. D. Williams,
Langley Research Center,
J. N. Lee, Vanderbilt University,
and
D. R. McFarland,
Langley Research Center
Uranium plasmas have applications in a number of experimental areas
:neluding gas-core reactors and nuclear-pumped lasers. The gas-core reactor
is of particular interest as it offers an alternative to conventional solid-
core reactor power plants. It is presently anticipated that the final model
of the gas-core reactor will operate, with a fissioning uranium plasma as the
core, at a temperature of about 50,000 K and ion densities of the order of
1020 cm-3•. Since the radiation emitted by the fissioning uranium plasma core
will play an important part in the operation of such a reactor, a knowledge of
the radiation spectrum of such a plasma is necessary in order to establish
-reliable design criteria for the reactor. The radiation emitted by uranium
plasmas, containing boeh depleted U2^8 and enriched U235 , in the spectral
range fromm 350 nm to 1000 nm, has been investigated with the objectives of:
(1) determining the absolute intensity of the radiation emitted as a function
of wavelength; (2) determining if any nonthermal radiation is produced by the
plasma; and (3) determining if there are any detectable effects on the radia-
tion spectrum due to induced fissions in the 0235 . These measurements are the
first laboratory data on the radiation emitted by uranium plasmas which are
near the anticipated gas-core reactor conditions. Therefore, these measure-
ments are expected to contribute to the establishment of design criteria for
the development of plasma-core reactors.
The plasma which we investigated was produced in a 20 kilovolt, 25 kilo-
joule plasma-focus device. l The coaxial electrode arrangement is shown in
figure 1. The uranium plasma was produced by inserting a disk of pure uranium
metal into the tip of the center electrode (anode). 2 The device is normally
operated at a filling pressure of 6.7 x 10 2 Pa (5 Torr) of deuterium. When
the capacitor bank is discharged, a cTrent sheet is formed and is accelerated
upward between the electrodes by the ^ x H force. Maximum current is obtained
as the current sheet reaches the end of the electrodes. The rapid radial
collapse of the current sheet produces a dense, high-temperature plasma which
emits intense bursts of charged particles and neutrons (from D-D reactions).
The charged particles bombard the uranium sample creating the uranium plasma.
The neutrons which are produced induce fissions in the plasma when U235 is
used. Figure 2 shows the optical system used to make the measurements. The
carbon are was used as the radiation standard3 and the calibration was made
"in-situ." At each wavelength position a narrow band filter was inserted in
front of the entrance slit to insure that no second-order radiation reached
the monochromator. An exit slit width of 1 imn was used in these measurements
corresponding to a band pass of 1.7 nm. The detector consisted of a high-gain
photomultiplier tube and its output was recorded on an oscilloscope. All
measurements reported here were made one half cm above the center electrode
and at the peak intensity of the emitted radiation.
Figure 3 shows the experimental results obtained for the U238 and U235
plasma. Lach experimental point represents the average of a large number of
shots. Within the experimental error there is no observable difference in
the two spectra.
Figure 4 is a comparison of these experimental results with blackbody
curves as well as the results obtained from a laser produced U 238 plasma.4
These experimental results do not match any of the blackbody curves in this
region. This is not surprising due to the existence cf temperature and
density gradients in the plasma. The blackbody curves should, however,
provide some basis for comparison in this region.
No nonthermai radiation from the plasma was observed in this region.
Also, no effects on the spectrum which could be attributed to induced fissions
in the 0235 were observed. This last result was anticipated as the energy due
to the total number of induced fissions is small 2 compared to the total ene_Jy
of the plasma.
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